Introduction
============

Timely and effective cardiopulmonary resuscitation (CPR) saves lives; however, research shows the quality of CPR in hospitals during a cardiac arrest is variable.[@b1],[@b2] Hospitals need to ensure that their staff have the knowledge, confidence and ability to respond to a paediatric collapse.[@b1] This can be achieved through regular paediatric resuscitation training for all paediatric health care workers.[@b1],[@b2]

> Using the e-learning component as pre-learning shortens the face-to-face time of the course

Health care worker education programmes should incorporate the principles of adult learning; in particular, the programme must appeal to the participants, be relevant to their clinical practice and be an effective use of their time.[@b1] CPR skills can be improved and maintained by education that combines didactic teaching for knowledge acquisition with deliberate clinical skills practise in a controlled environment, with immediate feedback.[@b1] The instructional methodology used to promote knowledge and skill retention is crucial in any resuscitation course, as decay after a relatively short period is well described.[@b2]

Although there is consensus supporting the use of small group teaching in medicine, especially in resuscitation education, there is little evidence for its educational value other than in problem-based learning. This article aims to describe Round-the-table teaching: a novel, evidence-based approach to small group teaching of paediatric resuscitation, which is integral to the course RESUS4KIDS. We begin with an overview of the course, followed by an explanation of round-the-table teaching.

RESUS4KIDS
==========

RESUS4KIDS is a paediatric life-support course for health care rescuers that focuses on the first 10 minutes of a paediatric collapse. It follows the guidelines of the Australian Resuscitation Council, which states that trained health care workers in a health care environment provide advanced life support to infants and children. The course takes a blended approach, in which participants develop their knowledge about paediatric resuscitation through an e--learning component, and apply this in a short, face-to-face course focusing on practical skills. Previous research has validated the effectiveness of the e--learning component in developing participant knowledge.[@b3] Using the e--learning component as pre-learning shortens the face-to-face time of the course, and promotes interdisciplinary and multilevel education, as participants come to the session with a similar knowledge base.[@b3],[@b4] In the face-to-face course, clinical skills are practised using the Round-the-table teaching approach. We first outline the evidence behind the approach, and then describe it.

Round-the-table Teaching: The Rationale
=======================================

Round-the-table teaching combines a number of evidence-based, small group teaching methods to create a practical format for teaching paediatric resuscitation. The instructor-to-student ratio is 1 : 6, meeting the definition of small group teaching,[@b5] which ensures that all participants can engage with the course content and the group, and have ample hands-on practical time.[@b5],[@b6] Rather than teaching clinical skills in isolation, a low-fidelity simulated learning environment using standardised scenarios is used, with a 'pause and discuss' format, allowing the instructor to enhance and direct learning, and to provide regular feedback.

In developing round-the-table teaching, the recommendations from the Best Evidence in Medical Education review in 2005 were combined with the Fishbowl teaching methodology.[@b7] This method, primarily used to develop students' medical interviewing skills, enables participants to learn from watching each other and undertaking individual practise.[@b8] It involves two students in the middle of the room, with the rest of the group forming a circle around them to observe their discussion.[@b8] round-the-table teaching has taken this approach and modified it to teach practical clinical skills embedded in three simulated learning scenarios. Through this method, participants watch other participants perform individual skills within each scenario, then practise the skills themselves.[@b8]

Finally, in the round-the-table teaching approach, the knowledge that participants acquire during the e-learning component is tested when they apply it to practical skills during the scenarios. Research in the cognitive sciences has shown learning and retention can be improved when students are tested on recently studied material. This is known as the 'testing effect'.[@b9],[@b10] Roediger and Karpicke claim that learning and retention is improved because 'the act of retrieving information from memory changes the mnemonic representation underlying retrieval -- and enhances later retention of the tested information'.[@b10]

Round-the-table Teaching: Methodology
=====================================

In round-the-table teaching a manikin is placed on a table in the middle of the room. The instructor stands on one side and the six participants stand around the other three sides as they work through three scenarios. A stepwise approach is used in each scenario in accordance with the DRSABCD algorithm (Table[1](#tbl1){ref-type="table"}). This algorithm was first introduced to participants in the e--learning module. Figure[1](#fig01){ref-type="fig"} demonstrates the interaction between the course content, the participants, and the educational theory. Figure[2](#fig02){ref-type="fig"} illustrates the course in action.

###### 

DRSABCD algorithm and participant roles

  Step in the algorithm               Individual participant outcomes                                                                                                                                                  Skill practice for all participants
  ----------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------
  D -- danger                         **Participant 1** -- demonstrate an understanding of possible dangers, including the need for personal protective equipment, especially facial protection                        nil
  R -- response                       **Participant 2** -- demonstrate how to check for response                                                                                                                       nil
  S -- send or shout for help         **Participant 3** -- demonstrate how to obtain help, particularly local and facility-wide                                                                                        nil
  A -- airway                         **Participant 4** -- demonstrate how to assess, open and maintain an infant airwaySkills: neutral position, jaw thrust, chin lift, and size and insert an oropharyngeal airway   Demonstrate how to assess, open and maintain an infant airwaySkills: neutral position, jaw thrust, chin lift, and size and insert an oropharyngeal airway
  B -- breathing                      **Participant 5** -- demonstrate how to assess breathing and provide rescue breaths with both a pocket mask and bag and mask                                                     Demonstrate ventilation with a bag and mask(Demonstrated in Figure[2](#fig02){ref-type="fig"})
  C -- circulation                    **Participant 5** -- bag and mask continues**Participant 6** -- demonstrate how to assess circulation and provide cardiac compressions                                           Demonstrate the ability to provide bag and mask ventilation and cardiac compressions in pairs
  D -- defibrillation/detect rhythm                                                                                                                                                                                    All participants continue to care for the patient from here

![The round-the-table methodology: combining course content, participants and educational theory. Inner circle: course content (DRSABC of resuscitation). Middle circle: participant movement around the course content. Outer circle: educational theory used in the instructional design](tct0011-0444-f1){#fig01}

![A demonstration of participants' positions at the breathing stage](tct0011-0444-f2){#fig02}

The instructor begins each scenario by reading aloud the presentation of the (simulated) patient. The participant standing behind the head of the manikin begins the care of the patient according to the DRSABCD algorithm, starting with D (danger; see Table[1](#tbl1){ref-type="table"}). When the instructor observes that the first step has been completed effectively, the first participant moves around the table and participant 2, now at the head, undertakes step 2. In this way, participants move around the table, each responsible for a step in the algorithm. The instructor can pause and discuss the scenario at any time to provide clarification or feedback.

> Participants move around the table, each responsible for a step in the algorithm

Steps A, B and C in the DRSABCD algorithm involve a clinical skill, such as bag and mask ventilation. In these steps one participant starts by demonstrating the skill, then the scenario pauses and all the other participants perform the skill in isolation, and rotate around the table. Care must be taken to ensure that when participant 6 starts to perform step C (circulation), participant 5 is at the head, performing bag and mask ventilation, as this step is performed in pairs in the RESUS4KIDS course (the approach for a single rescuer is different). After participant 6 has initiated the circulation skill, participants work in pairs to practise bag and mask ventilation and chest compressions. When the final pair performs the skill, all participants continue providing care of the patient as a team.

The team is now responsible for identifying a team leader, allocating roles and continuing their care of the infant: rhythm recognition, and proceeding along the shockable or non-shockable pathways as a simulation. The instructor can still pause and discuss at any point to clarify or emphasise a teaching point.

> The round-the-table teaching method (is) easy to teach to instructors

Round-the-table Teaching and RESUS4KIDS Outcomes
================================================

We have found the round-the-table teaching method easy to teach to instructors through a short 'Train the Trainer' course and short e--learning refresher, prior to instruction. In New South Wales, Australia, over 8500 participants have undertaken RESUS4KIDS (65% nurses; 17% doctors). The e--learning component alone has been shown to improve resuscitation skills in a simulation environment.[@b3]

The RESUS4KIDS course was evaluated using a pre- and post-intervention questionnaire composed of a nine--point Likert scale, administered to doctors and nurses who completed the course during the pilot in 2008. The questionnaire measured change in participants' knowledge, confidence and ability (Figure[3](#fig03){ref-type="fig"}), with paired Student\'s *t*--tests detecting a statistically significant difference (p \< 0.001) for all comparisons. The 68 participants completed the pre- and post- course survey (100% response rate). All regarded the course as relevant to their clinical role (mean Likert score 8.22), 97 per cent reported that they could apply the skills learned to their clinical roles and 97 per cent stated that they would highly recommend the course to colleagues. Figure[3](#fig03){ref-type="fig"} illustrates the participants' positive change in perceived knowledge, confidence and ability to deal with a paediatric arrest. All changes had a significance of p \< 0.001. Qualitative data have also been positive about the short face-to-face course and the round-the-Table teaching method (Figure[4](#fig04){ref-type="fig"}). More information about RESUS4KIDS is available at <http://www.resus4kids.com.au>.
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Applicability to other Settings
===============================

The round-the-table teaching method has a number of advantages. It ensures every participant demonstrates each clinical skill and has the opportunity to take the lead. The Round-the-table teaching method can be applied to any topic where participants have to demonstrate their understanding of a sequential approach to a clinical skill. Ideally, participants will have undertaken some form of pre-learning to equip them with the essential knowledge underpinning the skill. The short, face-to-face course then enables them to reinforce this knowledge and apply it to practical skills within a simulated learning environment. Examples of possible alternative topics include the sequential approach to a trauma patient or the insertion of a central venous catheter. The method is particularly engaging in an interprofessional environment or where different grades learn together within one profession, as the emphasis is on learners participating individually and as a group.

Conclusion
==========

Round-the-table teaching is an engaging method of teaching paediatric resuscitation to an interdisciplinary audience. It builds on currently accepted small group teaching theory, allowing individuals to be responsible for specific steps and all participants to practise clinical skills within a simulated environment. It can be applied to other topics quite easily.

> Round-the-table ensures every participant demonstrates each clinical skill and has the opportunity to take the lead
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